Diabetes is common in the elderly population. By the age of 75, approximately 20% of the population are afflicted with this illness. Diabetes in elderly adults is metabolically distinct from diabetes in younger patient populations, and the approach to therapy needs to be different in this age group. Diabetes is associated with substantial morbidity from macro-and microvascular complications. Several lines of evidence suggest that optimal glycemic control and risk factor modification can substantially reduce the risk of complications in elderly patients. In the past, treatment options were limited. However, recent studies have delineated several new and exciting therapeutic opportunities for elderly patients with diabetes.
A number of studies have carefully evaluated glucose metabolism in middle-aged patients with type 2 diabetes (6) . These studies have shown that patients have several metabolic abnormalities, including increased fasting hepatic glucose production, altered glucose-induced insulin release, and marked resistance to insulin-mediated glucose disposal. Recently, investigators (7) (8) (9) have also carefully assessed the metabolic changes in lean or obese older subjects with type 2 diabetes. In contrast with younger patients, hepatic glucose production was within the normal range in elderly patients ( Figure 2 ). Lean older patients with type 2 diabetes had a marked impairment in glucose-reduced insulin secretion ( Figure 3 ), but relatively normal insulin-mediated glucose disposal ( Figure 4 ). It has recently been suggested that thin elderly diabetics have a syndrome intermediate between type 1 and 2 diabetes, which might properly be thought of as type 1 1/2 diabetes (10) . In contrast, obese older patients have relatively normal glucose-induced insulin secretion ( Figure 3 ), but marked resistance to insulin-mediated glucose disposal (Figure 4 ). Tumor necrosis factor ␣ (TNF-␣ ) is a cytokine produced by adipocytes that is believed to contribute to the insulin resistance seen in younger patients with diabetes. Of interest, there is a strong correlation between TNF-␣ levels and insulin resistance in obese elderly patients with diabetes (11) , although the therapeutic relevance of this finding is unclear. The previously described data suggest that diabetes in elderly persons is metabolically distinct and may require a different therapeutic approach than is commonly applied to middle-aged patients.
Other metabolic defects have recently been defined in elderly patients with diabetes. Glucose uptake in men occurs by insulin-mediated and non-insulin-mediated mechanisms (12) . In normal subjects, approximately 50% of glucose uptake after a meal occurs as a result of non-insulin-mediated glucose uptake (NIMGU). In younger subjects with insulinresistant conditions, NIMGU may be responsible for an even greater proportion of postprandial glucose disposal. Studies that have evaluated non-insulin-mediated glucose uptake in middle-aged patients with diabetes have produced conflicting results (12) . Recently, we demonstrated that noninsulin-mediated glucose uptake was significantly impaired in elderly patients with diabetes (13) . Interventions that may enhance NIMGU are currently being tested in clinical trials, and these interventions may ultimately prove to have important therapeutic relevance to aged adults.
It is well known that diseases characterized by insulin resistance (such as hypertension, obesity, and type 2 diabetes) are associated with endothelial dysfunction and an increased incidence of atherosclerosis (14) . Insulin is known to stimu- late blood flow by an endothelium-dependent mechanism. Insulin-mediated vasodilation may be impaired in younger subjects with diseases characterized by insulin resistance, although the data are controversial. It has also been implied that insulin-mediated blood flow may be an important component of insulin-mediated glucose uptake, although studies in normal subjects and younger patients with diseases characterized by insulin resistance have again produced conflicting results. Recently, we demonstrated that insulin-mediated blood flow is impaired with normal aging, and there is an even greater impairment in this parameter in elderly patients with diabetes (9, 15) . Although the role of the alteration in insulin-mediated vasodilation in the insulin resistance that occurs with aging and diabetes is uncertain, it is clear that reduced insulin-mediated vasodilation is a marker of endothelial dysfunction in elderly patients with diabetes. Further studies are needed to determine whether enhancing insulinmediated vasodilation will alter insulin resistance, improve endothelial function, or reduce the risk of atherosclerotic events in this population.
Autoimmune phenomena are an important contributing factor to the insulin deficiency that occurs in younger patients with type 1 diabetes (5) . Autoimmune factors may also have a role to play in the insulin deficiency that occurs in lean elderly patients with diabetes, but the data are conflicting (5, (16) (17) (18) . Further investigations are required to resolve this issue.
Molecular abnormalities that occur in elderly patients with diabetes have not been fully elucidated (5) . The glucokinase gene is the glucose sensor of the ␤ cell. Theoretically, alterations in this gene could explain defects in insulin secretion, but it is not clear whether the function of this gene is impaired in older people with diabetes. Insulin-receptor tyrosine kinase activity in skeletal muscle has been reported to be altered in elderly patients with diabetes and insulin resistance, but it is uncertain whether this is the cause or the result of the elevated glucose levels in these patients.
P RESENTATION AND C LINICAL F EATURES
One half of older persons with diabetes are unaware they have the illness, suggesting that symptoms of hyperglycemia are rarely present in this patient population (5) . This may be because the renal threshold for glucose increases with age, so that no sugar is spilled into the urine until the glucose level is markedly elevated. In addition, because thirst is impaired with normal aging, polydipsia is unlikely in elderly patients with diabetes, even if they are hyperosmolar as a result of marked hyperglycemia. If symptoms do occur, they are generally nonspecific (confusion, failure to thrive, incontinence, etc.). Often, diabetes presents for the first time in an elderly person who is hospitalized with a complication that may be related to diabetes, such as a myocardial infarction or a stroke. In frail elderly nursing home patients, nonketotic hyperosmolar coma may be the first sign of diabetes.
Several unique syndromes occur in elderly patients with diabetes (5) . Diabetic neuropathic cachexia presents with weight loss, depression, and painful peripheral neuropathy, and generally is resolved without specific treatment in a few months. Diabetic amyotrophy occurs almost exclusively in older men with diabetes . Malignant otitis externa, a necrotizing infection usually caused by pseudomonas, occurs primarily in elderly patients with diabetes. The papillary necrosis that can occur with pyelonephritis develops primarily in elderly patients with diabetes. Spontaneously resolving intradermal bullae of the feet and the painful limitation of shoulder movements occur more commonly in elderly patients with diabetes. Finally, diabetes in elderly persons has been associated with an increased risk of accidental hypothermia.
Community-dwelling elderly patients with diabetes are less obese and more likely to be hypertensive when compared with younger patients with this illness (5) . When compared with community-dwelling elderly persons with diabetes, elderly nursing home patients with diabetes are more likely to be treated with diet, less obese, less likely to be treated with insulin, and have a higher incidence of macro-and microvascular complications and skin infections. Finally, when compared with nursing home residents without diabetes, elderly nursing home patients with diabetes have a higher incidence of infections and micro-and macrovascular complications.
C OMPLICATIONS
Diabetes is the sixth most common cause of death among elderly adults. However, its role in mortality in the elderly population is probably understated, because when patients die of cardiovascular causes, diabetes is often not listed as a contributing cause of death (5, 19, 20) . The principal cause of death in elderly patients with diabetes is cardiovascular disease, and these patients have nearly twice the mortality rate of age-matched controls without diabetes. It has been estimated that in patients who develop diabetes over the age of 65 years, life expectancy is shortened by at least 4 years (19) . Mortality in elderly patients with diabetes is strongly correlated with long-term variability of plasma glucose and Hgb A1C values (5, 21, 22) . People with diabetes have a poorer quality of life and a higher frequency of chronic disease than do age-matched controls without diabetes, and diabetes is one of the strongest predictors of functional decline in longitudinal studies (5, (23) (24) (25) (26) . Finally, elderly patients with diabetes use almost twice as many inpatient and outpatient resources as elderly people without diabetes (5) .
The risk of macrovascular events (cardiovascular disease, cerebrovascular disease, and peripheral vascular disease) is doubled in elderly patients with diabetes when compared with controls (5) . The risk of these events is related to duration of diabetes, Hgb A1C values, and the presence of traditional risk factors such as smoking, hypercholesterolemia, and hypertension (5) . Although randomized trials are required to definitively address this issue, the data imply that risk-factor modification and improved glycemic control will result in improved outcome in elderly persons (5) .
The risk of microvascular complications is also increased in elderly persons, and, again, there is a strong correlation between the risk of these complications and Hgb A1C, duration of diabetes, hypertension, and hyperlipidemia (5) . Although no randomized controlled trials have been conducted in this regard, the previously described data again suggest that improved glycemic control and risk-factor modification may be of value.
The risk of severe or fatal hypoglycemia associated with the use of oral agents or insulin increases exponentially with age (5, 27) . This increased risk of hypoglycemia in elderly persons is related, in part, to reduced responses of glucagon, the most important counter-regulatory hormone ( Figure 5 ). Because of this glucagon deficiency, elderly subjects are critically dependent on epinephrine to prevent hypoglycemia (28) . Other contributing factors to the high prevalence of hypoglycemia include lack of knowledge of the warning symptoms of hypoglycemia and reduced awareness of autonomic warning symptoms, even when the patient has been educated regarding the nature of these symptoms (5) . When elderly subjects do experience symptoms of hypoglycemia, the symptoms tend to be less intense and more nonspecific (29) . It has been suggested that hypoglycemic awareness may be enhanced in older people treated with animal insulin rather than human insulin, but these data are controversial (30, 31) .
Elderly patients with diabetes have a higher incidence of depression and impaired cognitive function when compared with age-matched controls without diabetes (5) . Depression in elderly patients with diabetes is a strong predictor of hospitalization and death (32) . The changes in cognitive and affective function are closely correlated with lipid, blood pressure, and Hgb A1C values, and recent studies suggest that improved glycemic control may enhance cognition and mood in this patient population (5) . Diabetes in elderly persons is clearly a risk factor for vascular dementia and may also be a risk factor for Alzheimer's disease, although the latter is controversial (33) .
D IAGNOSIS
The diagnostic criteria of the American Diabetes Association (ADA) for diabetes mellitus have recently been revised as follows (34): Symptoms of diabetes plus a casual (any time of day without regard to time since last meal) plasma glucose value of Ն 11.1 mmol/l (the classic symptoms of diabetes include fatigue, polyuria, polydipsia, and unexplained weight loss); a fasting plasma glucose value of Ն 7.0 mmol/l (fasting is defined as no caloric intake for at least 8 hours); or a plasma glucose value in the 2-hour sample of the oral glucose tolerance test (OGTT) of Ն 11.1 mmol/l. The test should be performed using a load of 75 g of anhydrous glucose.
The criteria were changed because they lacked sufficient sensitivity. In addition, the values used for diagnosis were not concordant between fasting glucose values and the OGTT. The fasting glucose level used in the earlier criteria (7.8 mmol/l) defined a greater degree of hyperglycemia and a greater risk of macrovascular events than the 2-hour glucose value from the OGTT that was diagnostic of diabetes (11.1 mmol/l). Because a substantial number of elderly patients have undiagnosed diabetes, and these patients appear to have an increased incidence of macrovascular events, the current criteria recommend that a fasting glucose value be performed every 3 years in elderly patients at low risk for diabetes and yearly in patients at high risk. Patients at high risk include those with obesity, hypertension, ethnicity, family history, or the presence of complications commonly associated with diabetes. If the efforts to standardize Hgb A1C measurements come to fruition, this test may ultimately supplant the fasting glucose value as the preferred screening method (35) . In addition, some studies suggest that substantial numbers of elderly subjects have fasting glucose values Ͻ 7 mmol/l, but also have a diabetic glucose tolerance test, and these subjects have an increased risk of macrovascular events when compared with nondiabetic controls (36) (37) (38) . It is possible that OGTT may also be considered in the future for screening, particularly in high-risk patients or subjects with impaired fasting glucose levels (6.1-7 mmol/l). Further studies are needed to determine the optimal screening method in aged adults.
T REATMENT G OALS
All clinicians agree that blood glucose should be controlled well enough in elderly patients to prevent symptoms associated with hyperglycemia. The UK Prospective Diabetes Group (39) demonstrated that control of diabetes in middle-aged subjects reduces the risk of microvascular, and possibly macrovascular, complications. As yet, there are no data from randomized controlled trials in elderly subjects to determine the level of glycemic control in this patient population that maximizes benefit but minimizes the risks of therapy, in particular, hypoglycemia. However, numerous prospective epidemiologic studies have shown a strong correlation between Hgb A1C values and the risk of complications in this patient population (5) . If improved glycemic control alters the risk of complications and associated functional disability in aged adults, this intervention could have a profound effect on the quality of life for elderly persons.
Recent cost-benefit analyses have called into question the cost effectiveness of aggressive glycemic control in aged adults (40) (41) (42) . Before these analyses are widely applied by health-policy makers as a justification for a nonaggressive approach to the care of the elderly diabetic, the assumptions underlying these studies must be critically evaluated (5) . The analyses were based entirely on data from investigations in younger patient populations, the authors only assessed the benefits of control for patients who did not have complications to begin with, and only microvascular complications were considered. Diabetics tend to engender increased costs to the health care system for non-diabetes-related illnesses (respiratory infections, etc.). The improved control of diabetes has been found to reduce costs in this area for middle-aged patients, and the potential benefits of improved control on costs for non-diabetes-related illnesses were not evaluated in these analyses. In addition, it has been demonstrated that the assumptions underlying traditional cost-benefit analysis tend to discriminate against elderly populations (43) . Ultimately, properly randomized controlled trials will need to be conducted to determine the benefits and cost of optimal glycemic control in elderly persons. Based on the evidence available, we have developed guidelines for the control of diabetes in elderly persons as follows:
Goals of therapy for the healthy elderly patient with diabetes: a fasting plasma glucose level of Ͻ 7.0 mmol/l; a 2-hour plasma glucose value of Ͻ 11.0 mmol/l; and Hgb A1C values of Ͻ 15% above the upper limit of normal.
Goals of therapy for the frail elderly patient with diabetes: a fasting plasma glucose level of Ͻ 10 mmol/l; a 2-hour plasma glucose value of Ͻ 14 mmol/l; and Hgb A1C values of Ͻ 40% above the upper limit of normal.
Clinicians will need to modify the guidelines for each individual patient based on their comorbidity and functional status.
T HERAPEUTIC O PTIONS
According to current ADA guidelines, diabetes in elderly persons is undertreated (44, 45) . Because elderly patients with diabetes are often complicated as a result of multiple pathologies, social factors, and polypharmacy, a team approach to management is essential. Multidisciplinary programs, particularly if they involve family members caring for the patient, have been shown to result in improved compliance with therapy and better glycemic control (5) . Nurs-ing homes often have few guidelines for the care of elderly residents with diabetes, and knowledge of diabetes tends to be relatively poor among the staff of these facilities. Improved outcomes for elderly nursing-home patients can occur as a result of educational programs for the staff.
Since elderly diabetic persons with conventional risk factors have an increased risk of vascular complications, riskfactor modification may be of benefit. Recent large-scale studies (46, 47) suggest that treatment of isolated systolic hypertension will reduce the risk of complications in these patients independent of glycemic control. Studies (48, 49) also suggest that in elderly patients without diabetes or patients with type 2 diabetes in their 60s who have evidence of cardiovascular disease, lipid-lowering therapy reduces the risk of subsequent cardiovascular events. The Heart Outcomes Prevention Evaluation, or HOPE, Study (50) showed that angiotensin-converting enzyme inhibitors reduce the risk of macrovascular complications and death in older patients with diabetes and one other risk factor independent of the effects of these drugs on blood pressure). The previously described data argue for a more aggressive approach to riskfactor modification in elderly persons than has previously been applied.
Diet and Exercise
There are few original studies of dietary interventions in elderly patients with diabetes (5) . It appears that elderly patients with this illness avoid simple sugars but do not adhere to current dietary recommendations regarding fat and fiber composition. A dietary intervention that results in weight loss has been found to improve glycemic control in ambulatory obese elderly patients with diabetes. However, diabetic diets complicate the care and increase the cost of looking after frail elderly nursing-home patients, and these diets do not appear to significantly improve glycemic control in this patient population. Elderly patients with diabetes are at risk for deficiency of trace elements, and magnesium and zinc supplementation results in improvements in glycemic control. Hyperglycemia in elderly patients with diabetes is associated with increased oxidative stress (51) . Small-scale studies have demonstrated that supplementation with antioxidant vitamins (C and E) may improve glycemic control (5) . Unfortunately, the effect of exercise programs on glycemic control in elderly patients with diabetes has been incompletely assessed, and the results of the studies that have been done are conflicting (5) . Clearly, further investigations are needed to evaluate the role of dietary and exercise interventions in the management of diabetes in the elderly population.
␣ -Glucosidase Inhibitors
␣ -Glucosidase inhibitors act by inhibiting the digestion and absorption of simple sugars from the gastrointestinal tract. The major side effects of these drugs are gastrointestinal, particularly flatulence and diarrhea. A recent randomized controlled trial of glyburide versus the ␣ -glucosidase inhibitor miglitol in elderly patients with diabetes demonstrated that miglitol reduced Hgb A1C by about 0.5%, whereas glyburide reduced Hgb A1C by about 1%. However, the patients who were treated with glyburide had more weight gain, a higher frequency of hypoglycemia, and an increased incidence of cardiovascular events (52) . In a recent randomized multicenter trial of the ␣ -glucosidase inhibitor acarbose in obese elderly patients with diabetes, acarbose reduced Hgb A1C by about 0.8% when compared with the placebo and also resulted in an improvement in insulin sensitivity (53) . ␣ -Glucosidase inhibitors are useful drugs as primary therapy for elderly patients with modest fasting hyperglycemia, especially if they are obese. They can also be used in patients taking other oral agents to enhance glycemic control.
Metformin
Metformin is currently the only biguanide available in North America. Aging does not appear to be a risk factor for lactic acidosis with metformin, provided that careful attention is paid to the contraindications for this drug (significant liver, renal, and cardiac disease) (5) . Limited nonrandomized clinical studies suggest that the drug is safe and effective as monotherapy in obese older people (5) . A recent randomized controlled trial demonstrated that metformin was also effective when added to glyburide in poorly controlled elderly patients with diabetes. In this study, Hgb A1C was reduced by approximately 1.6%, without a significant increase in the risk of hypoglycemic events (54) . In our view, metformin is an ideal drug for first-line therapy of obese older patients, because it increases insulin sensitivity, assists with weight loss, reduces lipid levels, and rarely causes hypoglycemia. In addition, it is a useful adjunct for patients who are inadequately controlled on maximum doses of sulfonylureas.
Thiazolidinediones
Drugs in this class improve glycemic control by ennhancing peripheral insulin sensitivity. Troglitazone was the first drug of this type released for clinical use. This drug was recently removed from the market because of concerns regarding hepatic toxicity. A randomized controlled trial of troglitazone in elderly patients with diabetes found that the drug was safe if patients were carefully monitored for hepatic toxicity. Troglitazone resulted in significant improvements in insulin sensitivity and glycemic control (55) . Two more drugs in this class have recently been released for use. There are no data yet available on the effect of pioglitazone in elderly patients. The kinetics of rosiglitazone are not significantly altered in elderly patients (56) . Pooled data on elderly subjects from the clinical trials that have been done with rosiglitazone have recently been published in abstract form (57) . Rosiglitazone appears to be as effective in older patients as in younger patients and results in an approximate 1.5% reduction in Hgb A1C. Hepatic toxicity has not been reported in elderly subjects, although all elderly subjects who are started on rosiglitazone should have liver function tests monitored regularly until further studies are forthcoming. The incidence of edema and anemia was substantially higher in elderly patients than in middle-aged patients treated with this drug, and volume status and blood count will need to be carefully monitored in patients started on rosiglitazone. Rosiglitazone can be a useful first-line therapy in obese elderly patients, particularly for those patients who cannot tolerate metformin or have a contraindication to it. In addition, rosiglitazone may be a beneficial adjunct in elderly patients who have suboptimal glycemic control, despite insulin requirements of Ͼ 50 units per day.
Sulfonylureas
The absorption and elimination of glyburide is impaired with age, and elderly subjects appear to have enhanced insulin responses to the drug as well (5) . This may explain, in part, the age-related exponential increase in the frequency of severe or fatal hypoglycemia with this drug. The kinetics of other sulfonylureas do not appear to alter importantly with age (5) . In our opinion the use of chlorpropamide is relatively contraindicated in elderly persons because this drug is associated with an increased frequency of hypoglycemia, and can interact with multiple drugs and cause an antabuse effect and syndrome of inapproriate secretion of antidiuretic hormones, or SIADH. The risk of hypoglycemia associated with sulfonylureas in aged adults appears to be reduced with tolbutamide, gliclazide, and, possibly, glipizide (57) . In addition to the type of sulfonylurea, other potential risk factors for hypoglycemia with these drugs in elderly persons include black race, multiple medications, male sex, renal dysfunction, and ethanol consumption (27, 58) . Sulfonylureas should be considered as a first-line therapy in lean elderly patients with diabetes.
Insulin
Elderly subjects often make errors when trying to mix insulin on their own. The accuracy of insulin injections has been shown to be improved in older patients when they are treated with premixed insulin (5) . Small-scale studies suggest that as long as a premixed insulin is used, the portion of regular to long-acting insulin in the mixture (i.e., 50:50 vs 30:70) does not significantly alter glucose or insulin levels (59) . Due to compliance problems in older individuals, some clinicians have recommended using one injection of insulin per day. However, hypoglycemia appears to occur more commonly with one injection rather than two daily injections in this patient population. One study (60) suggested that a combination of a sulfonylurea with insulin is probably more effective than the same dose of insulin alone in elderly patients. However, another study (61) failed to show a difference from the efficacy point of view between two doses of insulin, one dose of insulin at bedtime plus sulfonylureas, compared with one dose of insulin at breakfast plus sulfonylureas. In this latter study, weight gain was comparable between groups. Some differences between regimens may have been masked because one third of the patients who were started on one dose of insulin daily needed a second injection to control glycemia. No studies have evaluated the effectiveness of bedtime insulin along with daytime metformin in elderly persons. Our clinical experience suggests that this strategy is effective in some patients who are reluctant to inject insulin twice a day. We have also had extensive clinical experience with the use of metformin in elderly patients with diabetes treated with bid insulin. In obese patients, this combination appears to reduce weight gain associated with insulin treatment, reduce insulin requirements, and improve glycemic control. To date, no studies have evaluated the effect of lispro insulin in the treatment of diabetes in elderly patients.
Other Drugs
Repaglinide is a nonsulphonylurea drug that has a distinct ␤ -cell binding profile and stimulates insulin secretion from the ␤ cell by a mechanism similar to that of sulphonylureas. The potential advantage of this drug is that it has a rapid onset and very short duration of action. As a result, it is felt to be of value because it results in a more physiologic insulin profile and because it can be given just before a meal in patients who tend to have irregular eating patterns. In addition, in younger patient populations, repaglinide has been associated with a lower frequency of hypoglycemic events when compared with conventional sulphonylureas, presumably because of its shorter duration of action. The kinetics of repaglinide are not altered with age (62) . Data on elderly subjects from the clinical trials that have been done with this drug has been published in abstract form (63) . The drug resulted in a similar change in fasting glucose and Hgb A1C values in middle-aged and elderly subjects, suggesting that it has similar efficacy in each age group. In addition, when compared with younger patients with diabetes, elderly patients treated with repaglinide had a similar frequency of hypoglycemic events, suggesting that this drug may be associated with a lower frequency of hypoglycemia in elderly persons than conventional sulfonylureas. Pending the results of properly randomized controlled trials in the elderly population, repaglinide may be considered for elderly patients who have irregular eating habits, or have frequent hypoglycemic events on conventional sulfonylureas. These potential benefits must be balanced against the cost of the new drug and compliance problems that could result from having to take the drug three times a day.
Depression is common in older people with diabetes. A recent randomized controlled trial (64) demonstrated that fluoxetine can assist with weight loss and improve glycemic control in obese elderly patients with diabetes. This drug should be considered for therapy of depression in obese elderly patients with diabetes, particularly if they are in need of improved glycemic control. Because fluoxetine has a very long half life, caution should be used when administering this drug to older patients, since excessive weight loss could occur before the drug is cleared from the system. For this reason, fluoxitene should never be given to lean elderly patients with diabetes. Orlistat is the first of a new class of antiobesity agents, the lipase inhibitors, which have been developed for the long-term management of obesity. This drug acts by selectively inhibiting the absorption of dietary fat. Limited data from studies in middle-aged patients with type 2 diabetes suggest that orlistat can result in clinically meaningful weight loss, improve glycemic control, and improve lipid profile (65) . Because elderly persons with diabetes tend to have diets that are high in saturated fat, this drug may prove to be useful in obese patients. However, there are no data as yet from studies in the elderly population, and caution should be used until further information is forthcoming. Glucagon-like peptide (GLP-1) is a peptide hormone secreted from the intestine in response to food ingestion. This peptide has been shown to enhance glucose-induced insulin release and reduce appetite in middle-aged patients with diabetes. Recent data from our laboratory suggest that GLP-1 maintains its ability to enhance glucose-induced insulin release in elderly patients and may also increase insulin sensitivity and NIMGU (G.S. Meneilly and D. Elahi, unpublished observations). Long-term clinical studies are required to determine the role of this peptide in the therapy of diabetes in aged adults. No data are currently available on the use of pramlintide in aged adults.
Monitoring Glycemic Control
Because the renal threshold for glucose increases with age, urine glucose testing is not reliable in aged adults. Most studies have found that elderly patients can successfully be taught to monitor blood sugar at home, and such monitoring does not alter their quality of life. Hgb A1C is the standard measure of long-term (2-3 mo) glycemic control in this patient population, although serum fructosamine can be used to measure changes in glycemic control over a shorter period (2-3 wk) (66, 67) .
C ONCLUSIONS
Because of the dramatic increase in its prevalence, diabetes in the elderly population may ultimately prove to be the most important epidemic of the 21st century. Fortunately, our increased understanding of the pathogenesis and treatment of this illness should allow us to improve the outcome of the large numbers of elderly patients that will be afflicted with this illness.
